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REAL-TIME, CONTINUOUS MONITORING OF NUTRIENTS AND BIOLOGICAL 
PARAMETERS IN KENTUCKY’S RIVERS AND LAKES 
Mac A. Cherry, Hydrologist, U.S. Geological Survey Indiana-Kentucky Water Science 
Center     9818 Bluegrass Parkway, Louisville, Kentucky, 40299                                                   
(502) 493-1912                                                                                          
macherry@usgs.gov 
The Indiana-Kentucky Water Science Center (IN-KY WSC) operates real-time, 
continuous water-quality monitoring gages—often referred to as “super gages”—on 
several Kentucky lakes and waterways. The IN-KY WSC has maintained continuous 
water-quality gages for water temperature, pH, specific conductance, dissolved oxygen, 
and turbidity since the early 2000’s and recent advancements in technology have 
provided opportunities to expand this monitoring to nutrients and biological parameters 
related to algae. Continuous nutrient and biological parameter (chlorophyll and 
phycocyanin) data collected from Kentucky lakes and waterways will be used to illustrate 
the benefits of continuous versus discrete monitoring in relation to maximum and 
minimum concentrations, and in the estimation of loads.       
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SEDIMENT TRANSPORT MODELLING USING DYNAMIC (DIS)CONNECTIVITY 
TO ASSESS SEDIMENT IMPACTS ON WATER SUPPLY 
Tyler Mahoney, Jimmy Fox and Nabil Al Aamery 
Tyler Mahoney 
Graduate Assistant 
Department of Civil Engineering 
University of Kentucky 
364 O. H. Raymond Bldg. 
Lexington, KY 40506-0281 
Phone: (502) 320-1420 
Email: tyler.mahoney@uky.edu 
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Professor 
Department of Civil Engineering 
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354G O. H. Raymond Bldg. 
Lexington, KY 40506-0281 
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Nabil Al Aamery 
Graduate Associate 
Department of Civil Engineering 
University of Kentucky 
364 O. H. Raymond Bldg. 
Lexington, KY 40506-0281 
Phone: (859) 536-1934 
Email: nabil.hussain@uky.edu 
 
The (dis)connectivity of sediment,  defined as the detachment and transport of 
sediment from source to sink between geomorphic zones, is a major control on sediment 
transport rates but  has seldom taken precedence in sediment transport models that focus 
on assessment of sediment impacts on water supply. Therefore, the authors were motivated 
by the need for quantitative assessments of (dis)connectivity’s effect on the prediction of 
sediment flux within a catchment. A watershed-scale sediment transport model was 
formulated that incorporates sediment (dis)connectivity knowledge and subroutines and 
predicts sediment flux through coupling with the sediment continuity model.  Thereafter, 
water supply impacts on sedimentation were assessed using modelled and published 
transport rates over a decadal time scale. 
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Sediment connectivity was predicted with a probabilistic model developed by the 
authors that reflects the co-occurrence (i.e. intersecting probabilities), or lack thereof, of 
both hydrologic and non-hydrologic sediment detachment and transport, sediment supply 
availability, and (dis)connectivity via natural or anthropogenic features. These parameters 
were chosen to represent the probability of sediment connectivity because they are well 
known to potentially control sediment transport. The intersecting probabilities of sediment 
supply, detachment, transport, and (dis)connectivity produce the probability of sediment 
connectivity for a watershed or region of a watershed.  The union of both hydrologic and 
non-hydrologic processes are included within sediment detachment as well as sediment 
transport. The integration of the net watershed probability of sediment connectivity yields 
an estimate of the active watershed area in terms of sediment transport when multiplied 
times the entire watershed area. Mathematically, the probability of sediment connectivity, 
, can be expressed as 
 ∩ ∪ ∩ ∪ ∩ 1   (1) 
  
where S denotes supply, DH is hydrologic detachment, DNH is non-hydrologic detachment, 
TH is hydrologic transport, TNH is non-hydrologic transport, and DC is (dis)connectivity.   
 
The sediment transport model was tested for a bedrock controlled catchment in the 
southeastern United States for which extensive historic water and sediment flux data were 
available. Inputs to the model were specified through the identification of sediment 
sources, pathways, and impedances in the field, which were mapped using geo-located 
photographs and a GIS. In model calibration, a multi-objective approach was applied such 
that the degree of subcatchment connectivity was validated through the use of sediment 
trap samples collected over the course of approximately ten years and the predicted 
sediment flux was validated with concurrent sediment trap and sediment transport 
measurements. 
Variability in connectivity was observed throughout the catchment. Land use, land 
cover, slope, sediment source distribution, and the distribution of buffers, barriers, and 
blankets (i.e. connectivity impedances) had significant influence on sediment connectivity 
overall, and hence sediment flux. It is expected that the model presented here can be used 
as a tool to assess the regional impacts of natural and anthropogenic sources of 
(dis)connectivity on sedimentation rates that lead to problems such as reservoir 
sedimentation and water quality degradation as well as serve as a basis for modeling other 
biogeochemical fluxes within catchments.  Calculations of long term impact of 
sedimentation upon water supply are ongoing. 
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SEDIMENT NITROGEN AND NITRATE DYNAMICS OF A FLUVIOKARST 
SYSTEM IN THE BLUEGRASS REGION: ISOTOPIC AND NUMERICAL 
MODELING INVESTIGATION 
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Karst topography covers approximately half of the state of Kentucky and 
groundwater reserves serve as the drinking water source for close to two million 
Kentuckians.  Karst is a solutionally dissolved landscape that is dominated by secondary 
and tertiary porosity pathways that transport sediment and other contaminants at high 
velocities.  Nitrates are one of the most common water quality contaminants and high 
concentrations can lead to blood disorders in infants and eutrophication of waterways.  
Investigating subsurface trapping and transformation processes of surface-derived 
sediment and nitrate can elucidate contaminant processes in karst and lead to informed 
decision making by water users. We find that few studies have long-term water quality data 
at highly coupled surface and subsurface locations within a fluviokarst aquifer.  
Additionally, we find a lack of knowledge has been reported with regards to the transport 
and fate of terrestrially-derived sediment nitrogen within karst watersheds. The objective 
of this study was to estimate contaminant retention, processing, and transport within karst 
aquifers from upland sinks to downstream springs.   
Biweekly sampling of surface and subsurface locations for nitrate was conducted 
over 4 years and sediment nitrogen sampling was performed over 2 years.  Isotopic and 
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elemental analyses were coupled with physical and biogeochemical numerical modelling 
of nitrate and sediment nitrogen.  Data results show that subsurface nitrate levels are 
consistently 50% greater than surface inputs suggesting transformation and storage 
processes that augment spring nitrate concentration.  Hydrologic modeling of the 
subsurface highlights the role of epikarst in storing and transporting large amounts of 
nitrate to subsurface springheads.  Further results show enriched δ15N of sediment at the 
spring outlet (~7‰) compared to tributary inputs (~5‰) highlighting a potential for isotope 
enrichment processes to play a dominant role in subsurface nitrogen transformation.   
